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SECTION 1.0
INTRODUCTION

This document provides guidance to assst State, local and triba air pollution control agencies (hereafter
known as"ar agencies’) in deciding whether existing SO, ambient air quality monitors should berelocated
to address concerns about the potentia for high short-term SO, concentrations.! It aso provides guidance
on how to redesign the network in the event thet an ar pollution control agency determines that exigting
SO, monitors should be relocated.

This report is organized into seven sections.  Section 1.0 explains the background that has led to the
development of this guideline document; provides a brief overview of proposed revisons to Part 58
requirementsfor short-term SO, monitoring; discussesthe purpose of thisdocument; and commentsonthe
references relevant to thistopic. Section 2.0 explains how to use the document. Section 3.0 presentsthe
criteriathat air agencies should follow in reviewing ther exiging SO, monitoring network to determine if
it is adequate for measuring short-term SO, peaks. Section 4.0 presents suggested criteriato assgt air
agenciesindecidingwhich, if any, SO, monitorsto relocate and where to place them. Section 5.0 provides
guidancefor estimating the costs associated with possibly redesigning the existing SO, monitoring network
to address the needs to whichthe proposed revised Part 58 requirements respond. Section 6.0 presents
guidance that assigts air agencies with making decisons with respect to operation of a redesigned SO,
network. Findly, Section 7.0 ligts the references that are relevant to monitoring for 5-minute SO,

concentrations.

The Clean Air Act and implementing regulations at 40 CFR Part 58 contain legdly binding requirements.
This document does not substitute for those provisons or regulaions, nor isit aregulaion itsdf. Thus, it
does not impose binding, enforceabl e requirements on any party, and may not gpply to aparticular situation
based upon the circumstances. EPA and State decisionmakers retain the discretion to adopt approaches

! Asdiscussed later in this section, EPA has aso proposed revisions to relevant monitoring
requirementsin 40 CFR Part 58 (60 FR 12492, March 7, 1995). If and when those revisions are
promulgated, we will review this document to determine the need for any changes to conform to Part
58 rules.
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to the monitoring of SO, concentrations, including 5-minute concentrations, thet differ from this guidance
where appropriate. Any decisons by EPA regarding a particular monitoring network will only be made
based onthestatute and regulations. Therefore, interested partiesarefreeto raise questions and objections
about the gppropriateness of the gpplication of this guidance to a particular Stuation; EPA will, and States
should, consder whether or not the recommendationsin the guidance are appropriatein that Stuation. This
guidanceisaliving document and may be revised periodicaly without public notice. EPA welcomes public
comments on this document a any time and will consider those comments in any future revison of this
guidance document. Findly, this document does not prejudice any futurefina EPA decison regarding the
proposed Intervention Level Program, the proposed revisionsto Part 58, or any action taken on response
to the remand of the NAAQS for SO..

1.1  Background

Because of 21992 court decision [American Lung Association vs. United States Environmental Protection
Agency (EPA)], the EPA was compdlled to review, and if appropriate, revise the primary Nationa
Ambient Air Quality Standards (NAAQS) for SOx. A court order was subsequently issued requiring the
EPA totakefinal action on the 1988 proposed decision not to revise the primary standards, or re-propose
and take find action on the re-proposa within 1 year after the close of the public comment period. In
response to this court order, the EPA initiated areview of new hedlth information regarding the effectson
asthmaticsof short-term peaksof SO,, and proposed regulatory changesto Parts 50 and 53 on November
15, 1994. Inthe November 15, 1994 Federa Register, the EPA proposed to retain the current 24-hour
and annud primary NAAQS for SO,. In addition, the EPA solicited comment on the need to adopt
additional regulatory measures to address short-term peak SO, exposures. The dternative regulatory
measures under condderationincluded: adopting a5-minute SO, NAAQS of 0.6 ppm; establishing anew
regulatory programunder section 303 of the Clean Air Act (CAA); and augmenting implementation of the
existing sandards by focusing on those sourceslikdy to produce high 5-minute peak SO, concentrations.
EPA dso stated that these additiond regulatory measures should be implemented through a risk-based
targeted strategy that focuses on those individua sources most likely to produce high 5-minute pesk SO,

concentrations.
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The risk-based targeted strategy for implementing the regulatory measures referenced in the November
15, 1994 Federd Register was proposed on March 7, 1995. TheMarch 7, 1995 Federa Register notice
proposed atwo-stage strategy. Thefirst sage would involve identifying potentia problem areas and then
conducting ambient monitoring inthoseareas. The second stage would beto take corrective action should
the monitoring conducted during the first stage reveal concentrations in excess of the appropriate trigger
level. Inthisnatice, the EPA indicatesthat the targeted implementation strategy would be used to identify
areas that may be subject to high 5-minute SO, concentrations, regardless of the dternative selected (i.e.,
retain the existing stlandards, but augment their implementation, establish anew 303 program, or add anew
5-minute NAAQS). EPA aso proposed revisions to 40 CFR Part 58 to alow States to reduce the
number of National Air Monitoring Stations (NAMS) and State and Loca Air Monitoring Stations
(SLAMS) in metropolitan areas. This is designed to dlow excess monitors and resources to be used

toward the targeted implementation Strategy.

In evaluating these three regulatory options, the EPA determined that high short-term SO, concentrations
are alocdized problem rather than a widespread national concern. As a result, the EPA published its
decison to not revisethe SO, Nationa Ambient Air Qudity Standard (NAAQS) in the May 22, 1996
Federal Regigter notice. However, the Administrator concluded that in somelocdized Stuations, 5-minute
SO, concentrations above 0.60 ppm pose ahedth threat to sengtiveindividuals. The magnitude of hedth
risk to the community is a function of the concentration and frequency of the pesks and size of the
population subject to exposure.

To address the threet to public hedlth in these locdized situations, EPA published proposed revisons to
40 CFR Part 51 in the January 2, 1997 Federd Regigter that would establish concern and intervention
levels under Section 303 of the Clean Air Act. Under thisproposed IL program, arange of concentrations
would be established. The lower boundary of this range would be the concern level at 0.60 ppm of SO,,
based on a5-minute hourly maximum vaue. Theupper boundary of thisrange would be the endangerment
level and would be a 2.0 ppm of SO,, based on a 5-minute hourly maximum vaue. A 5-minute hourly
maximumva ueisthehighest of the 5-minute averagesfrom the 12 possible non-overl gpping periodsduring

aclock hour.
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Under the proposed IL program, when aconcern level isexceeded in agiven area, the State would assess
the Stuation to determinewhether interventionisgppropriate. 1n making thisdetermination, the Statewould
consder the magnitude of the 5-minute peak concentration; the frequency of the episodes; the history and
nature of citizen complaints; availableinformation on the potentia population exposure; thetype of process
being used; the history of past upsats or mafunctions; the type of fud used; knowledge of how wdl the
sourceiscontrolled; and any other consideration that the Statefindsto be appropriate. If theendangerment
leve is exceeded, thereby exposing asgnificant population to imminent and substantial endangerment, the
State should congider taking immediate action to protect public hedth. In generd, as the concentration
level and frequency of the episode increases and the hedlth effects are more pronounced, the action by the
State would be more stringent. Under the proposed IL program, the State, not EPA, would normally

asess the health risk and implement corrective measures.

A key dlement of the proposed IL program would be the targeted implementation drategy that was first
proposed in March 1995. Under that Srategy, existing SO, monitors may need to be relocated to areas
near point sources where peak SO, concentrations may exist. EPA proposed revisionsto theambient air
quality surveillance requirements as part of the targeted implementation strategy (these revisions are
summarized in Section 1.2). The March 7, 1995 proposal aso presented a strategy States could use to
prioritize potentia sourcesof high 5-minute SO, peaksfor monitoring. The Strategy presented three groups
of sources ranked by their capacity for high emission rates and their potentid for high, 5-minute pesks.
However, inthe January 2, 1997 IL program proposa, EPA indicated that, in responseto public comments
on the proposed implementation strategy, the Agency would no longer require Statesto prioritize sources
for monitoring in accordance with the three categories of industrid sources. EPA is now recommending
that States eval uate the need to monitor sources based on such factors asthe history of citizen complaints;
knowledge of the operation of agiven source; the population in thevicinity of the source; and environmenta

justice concerns.

EPA will be considering the need for, and appropriateness of, more comprehensive efforts for revisons

to the State and locd air monitoring stations for SO, inthe course of areanalysisof the Agency’ sbroader
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ambient ar quaity monitoring strategy. Any such revisonswill only be made following further discussons
with State and local agencies and other stakeholders.

In response to EPA's decision published on May 22, 1996 to not revisethe SO, NAAQS, the American
Lung Associationand the Environmental Defense Fund petitioned the U.S. Court of Appedlsfor the D.C.
Circuit for judicid review of EPA's decision not to establish anew 5-minute SO, NAAQS. On January
30, 1998, the court issued a decision that EPA failed to provide an adequate explanation for its decision
and remanded the caseto permit EPA to morefully explainits decison not to set astandard for short-term

SO, pesk levels.

EPA has identified interim actions that EPA will take to address 5-minute pesk SO, levds, induding
publicationof thismonitoring guidance. Because of concernsabout asthmatic individua sexposed to short-
term peaks of SO, in localized Stuations, EPA intends to work with States to determine whether the
exiging SO, NAAQS and SIP reguirements are being met; to take regulatory action in areas where

gppropriate; and initiate enforcement review/action to ensure SIP requirements are met.

1.2  Summary of Proposed Short-term SO, Monitoring Requirements

Requirements for ambient monitoring are established in 40 CFR Part 58 - Ambient Air Qudlity
Survellance. As aresult of past emphasis on urban scale air quaity management, the current Part 58
requirements are focused on measuring population exposure over a large area and are not generaly
designed to measure the influence of specific point sources. Despite changes in the profile of sources of
SO,, the SO, ambient air quality network has not been modified to reflect the air qudity for SO, near
indudtrid sources. Moreover, increased concerns about the high short-term concentrations of SO,
occurring near point sources, together with the prevalence of low concentrations at existing networksand
the great difficulty in moddling to reliably predict short-term concentrations, suggest a need to redirect
monitor networks near these sources. For these reasons, EPA proposed revisions to 40 CFR Part 58

(March 7, 1995 Federa Regigter) that, if adopted, would direct States to redeploy SO, monitors around
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targeted sources of SO, and modify theinsirumentation at selected sitesto measure val uesabove 0.5 ppm.

EPA's proposed revisons to 40 CFR Part 58 include the following changes:

1)

2)

3)

4)

5)

6)

A proposed requirement to specify that monitoring methods used for 5-minute average SO,
measurements meet the gppropriate supplementa performance specifications that have been
proposed to be added to 40 CFR Part 53.

Proposed changes to the NAMS requirements for SO, monitors to free up monitors to be
deployed to implement the targeted monitoring strategy.

Proposed changes to the requirements for the minimum number of SLAMS SO, monitors. The
requirements would also be revised to alow the use of microscae SO, dtes for SLAMS
monitors, and to encourage middle and neighborhood scale measurements near these targeted
sources.  EPA is dso proposing that the SO, monitors around the targeted sources of SO,
emissons be classfied as SLAMS monitors.

A proposed waiver from dl (or part of) the monitoring requirements. The waiver would be
conditioned upon a 2-year monitoring period with low measured concentrations. In addition,
monitoring would have to be in accordance with EPA guiddines for network review for source
oriented SO, monitoring in non-urban aress. It should be noted that EPA hasyet to develop this
guidance, and requested comments on thiswaiver provision and the minimum number of years of
data collection to be required.

A proposed requirement to prepare atargeted SO, monitoring plan that contains aligting of the
sources to be monitored, the schedule for monitoring, and the rationde for selecting the sources.
A minimum of four SO, monitors around each targeted source would be required. 1n addition,
provisons are proposed that dictate how States should determine the area of expected maximum
concentration for monitor deployment purposes.

A proposed requirement for reporting the number of 5-minute hourly maximum observations.

The comment period for the NPRM closed on June 6, 1995 and EPA received 23 comments on the

proposed changes. Those comments were generdly in support of the proposed changesand so, dthough

EPA has not yet promulgated them, encouraging States to voluntarily proceed with actionsin accordance

withtheproposd, provided doing so doesnot conflict with currently gpplicablerequirements, isappropriate
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and advances the public' s interest in better characterizing and understanding short-term air quality.

1.3 Purpose

EPA has devel oped this guidance document to assst air agenciesin addressing short-term peaks of SO..
In particular, EPA has developed this guidance document with respect to the targeted implementation
grategy for SO, emission sources as part of the proposed IL program. Specificaly, this guidance
document assists the air agenciesin deciding if they should relocate and/or modify existing SO, monitors
to assess the potentid for high 5-minute concentrations.  In addition, this guidance manud provides
practical information and guidance for redesigning the SO, network in the event that the States decide that
it is necessary to relocate and/or modify existing monitors.

1.4 Resour ces

In the development of this guidance manua, numerous resources and references were identified and
reviewed. These references contain additiond details on the technica areas addressed in this guidance
manua as wdl as ussful information that has not been summarized in this guidance document.  For
example, theligting of referencesin Section 7.0 includes a July, 1996 report providing broad guidance to
States in determining if thereis a need to implement an IL program and, if S0, to assist in developing the
program. Thisguidance manua supplementsthe July, 1996 guidance by focusing on a specific areaof the
proposed IL program, (i.e., determining if it is necessary to relocate existing monitors and, if so, how to
redesign the network).
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Asindicated in Section 1.0, adecision on whether to formally adopt the proposed IL program will not be
made until the remand is addressed and a find decison is reached regarding whether to revise the
monitoring requirements.  In the meantime, States can consult the various scientific and regulatory
documents, Federa Register notices, etc., deding with thisissue that have included discussion of many of
the pointsinvolvedin ng whether and how to modify existing SO, monitoring networks (Section 7.0
contains a ligting of these Federal Register notices and guidance documents). In addition, EPA is now
issuing guidance to address certain aspects of the proposed IL program monitoring requirements.  This
document has been prepared to provide guidance, consstent with EPA's foregoing andlyses and
discussions, to States on how best to determine whether and how to modify their existing SO, monitoring
networks. As air agencies contemplate how they will respond to these new proposed requirements, if
adopted, this document and the following points can serve as an overdl guide to their decision making

process.

Firgt, we anticipate that actions that would be taken under the proposed L program would depend largely
on ambient monitoring of 5-minute SO, concentrations. EPA has proposed changes to 40 CFR Part 53
(Reference and Equivaent Methods) that address requirements for response time and range for SO,
monitors used to obtain 5-minute data. These proposed 40 CFR Part 53 requirements, if adopted, will
need to be met by al SO, monitors that are used in the IL program to measure 5-minute SO,

concentrations.

Moreover, we recognize that most current SLAMS/NAMS monitors are not currently located to capture
maximum 5-minute exposures and may not have suitable range and responsetime. As such, EPA has
proposed changes to Part 58 which would alow existing SLAMSNAMS monitors to be relocated and
modified for the purpose of obtaining data on 5-minute SO, exposures.

One underlying principle of the proposed IL program is to give the States the authority to determine
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whether monitors should be relocated and modified to obtain 5-minute SO, data. If and when the
proposed rulesare adopted, this processwould need to be documented and reviewed as part of the annual
SLAMS network review. EPA would not require that every existing network be changed, but we would
expect Statesto conduct someform of eva uation to determinewhether modificationswould be necessary,
and EPA would review the adequecy of the States determinations during the annua SLAMS network
review. EPA has aso proposed to require that once a monitor has been relocated, at least two years of
data must be collected at the new location. If exceedances of the threshold or endangerment levels are
recorded, the proposed IL program would be triggered. EPA is in the process of developing separate
guidance for implementing the proposed IL program once triggered, which it will issue if and when the
proposed IL program is adopted.

EPA a thistime believes that rdatively few areas of the country are likely to encounter short term SO,
peaksin excessof theproposed IL program threshold level. Further, it isunclear how many of these cases
would be likely to require corrective action under the proposed program. Therefore, for many areas, no
changes to the exigting monitoring program are likely to be needed.

However, an initial task for States will be to estimate the likelihood of exceedances of the proposed
threshold levd and determine whether there may be a need to conduct monitoring for 5-minute
concentrations of SO,. Thisisthe subject of Section 3.0 of this document - Network Review.

If it is determined that there is aneed for short term SO, monitoring, then the next task would be to design
an adequate network for monitoring short term SO, peaks. This is the subject of Section 4.0 of this
document - Network Design.

Findly, as an aid to practica planning and decison making, current costs for various short-term SO,
monitoring scenarios are estimated, and cost data are provided for use in making more specific estimates.

Thisisthe subject of Section 5.0 of this document - Cost Egtimation.
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SECTION 3.0
NETWORK REVIEW

In generd, the network review condgts of identifying SO, sources, evaduating ground level impeacts,
assessing population exposure and then determining whether the existing network provides adequate
protection againgt high short-term SO, episodes. Thereisavariety of information that may be available
to support the network review. Thisincludes:

C information on SO, sources such as emission inventories, permits, records of inspections or
compliance/enforcement actions, and loca knowledge,

C ambient SO, data,
C meteorology and/or terrain conditions that could increase SO, exposure,
C populations near suspected sources, and

C dtizen complants.

In addition to this information, EPA will asss, upon request, State efforts to identify areas for monitoring
5-minute SO, pesks by providing information compiled from variousdatabases. ThiswouldincludeEPA's
Geographic Targeting Database, and the Aerometric Information Retrieval System, which contains
nationwide data on facility emissions, aswell as ambient air monitoring deta. EPA will leave the decison

on how best to use this informeation to the State.

Avallability and quality of each of thesetypes of information will vary from areato area, and each areamay
present unique circumgtances. Therefore, there is no prescribed method for evaluating these factors to
determine if there is aneed to modify the existing network. However, an overdl structurefor planning and

coordinating the network review can be defined. Thisisillustrated in Figure 3-1.

Guidance for each stage of the network review is provided in the remainder of this section. Briefly, SO,
sources should beidentified and aninitia evaluation conducted to determinethelikelihood that eech source
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could be responsible for an exceedance under the proposed IL program. It is probablethat many sources
can be diminated from further congderation a this dage. At the same time, available air qudity data
should be evaluated for exceedances (based on 5-minute data - if available) or possible exceedances
(based on hourly data) of the proposed IL program thresholds.

Figure 3-1. Network Review for 5-Minute SO, Peaks

- General Procedure Outline -

Identity Gaureas Quanty D
initial Source Evaluation
Emissions Process Snin datag L ouk 5 thean atios
e | f, eXCeedances NOICale ' el
Citizen 'complglnt: indicate IL excesdances

Source
“Short List”

Impatt Area Astassment.
Map Epurces, Bl

“Hot S8pets”™ ant Population.

Prioriize areas and assess

need for further evzluation.

Special Monit

e .g., Modeli
e.g nlr;‘?fnn

List of areas requiring
monitoring under IL program.
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The next stage should be to estimate impact areas for suspected sources and for current monitoring
locations where exceedance or possible exceedance of the proposed IL program threshold is indicated.
Population exposure within each of these impact areas should be assessed in a manner that is responsive
to the principles of environmenta justice. For each areg, the resultsfrom (1) the source evauation, (2) the
ar quaity datareview, and (3) the popul ation assessment can be considered together to arrive at aranking
or prioritization of each area and indicate the need for further evaluation. Table 3-1 provides a basic
decision matrix that illustrates how areas under consideration may be evauated and indicates actions that
might be appropriate in each case.

Where warranted, morein depth analysis such as mode-based screening, dispersion modeling, or specid
monitoring studies should be conducted to asss find determinations of areas where further monitoring
should be conducted to support implementation of the proposed IL program. Each of these stages is
discussed in the following subsections of this section.

3.1 Source | dentification

In the March 7, 1995 Federad Register notice, EPA proposed a targeted implementation strategy for
identifying those areas where there is potentia for high 5-minute SO, concentrations. In the proposed
drategy, EPA identified sourceswith the potentia to produce high short-term SO, events and ranked these

sources into three categories A, B and C. Table 3-2 lists sourcesin each of the categories.

Initidly, EPA intended to require States to evauate al three categories of sources, with generdly
decreasing emphasis from Category A to C (after consideration of source-specific factors). After public
comments were received and evaluated, EPA stated (in the January 2, 1997 Federd Register notice) that
it does not intend to require Statesto prioritize sourcesin accordance with the three categories. However,
the source identification and ranking may be used, along with other factors, asagtarting point in identifying

sources for monitoring.
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TABLE 3-1. SUGGESTED MATRIX FOR INITIAL ASSESSMENT OF POTENTIAL

exceedance

area

IMPACT AREAS
Initial Source AQ Data Review . . -
Evaluation Results Result Population Action Priority
Source identified with Dataindicate IL Population inimpact | Network re-design is probably needed. 1
potential for IL exceedance area
exceedances
Source identified with Dataindicate IL No population in impact | Further evaluation is warranted to 2
potential for IL exceedance area verify that population is not affected.
exceedances
No source identified Dataindicate IL Population inimpact | Further evaluation is warranted to 3
exceedance area determine source or sources causing
exceedance.
No source identified Dataindicate IL No population in impact | Further evaluation is warranted to 4
exceedance area determine source or sources causing
exceedance and to verify that
population is not affected.
Source identified with No data Population inimpact | Further source evaluation is probably 5
potential for IL area warranted to determine if likelihood of
exceedances IL exceedances is sufficient to warrant
monitoring.
Source identified with No data No population in impact JIf the likelihood of IL exceedancesis 6
potential for IL area high, then further source evaluation
exceedances may be needed to verify that population
is not affected.
Source identified with Data do not indicate IL Population inimpact ~ JIf monitor is reliable and adequately 7
potential for IL exceedance area representative, then no further action
exceedances may be needed.
Source identified with Datado not indicate IL | No population in impact JProbably, no need for further action. 8
potential for IL exceedance area
exceedances
No source identified No data Population inimpact | No further action indicated. 9
area
No source identified No data No population in impact |No further action indicated. 10
area
No source identified Data do not indicate IL Population inimpact | No further action indicated. 11
exceedance area
No source identified Data do not indicate IL | No population in impact |No further action indicated. 12

EPA'srationae for source categorization is presented in the March 7, 1995 Federal Register notice. In

identifying and ranking these source types, EPA relied on: (1) available 5-minute air quaity data, (2)

exposure estimates for various source types - which integrated emissons potentid with the sze
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and activity of the surrounding population and (3) EPA's Geographic Targeting Database for non-utility
sources which is derived from combining data from a census of manufacturing, EPA's Facilities Index

System, and EPA's Aerometric Information Retrieval System (AIRS).

In generd, Category A sources have high emissons, are near monitors which measured 5-minute pesks,
or are estimated, based on exposure andysis, to expose a large number of asthmatics to SO,
concentrations greater than 0.6 ppm. In addition, Category A source types are known to have short-term
releases associated with startup, shutdown or upsets. Category B sources have high annua emissons or
are thought to be subject to short-term emission events. Category C sourcesconsist of utility boilersonly.
Utility boilers can have high emissions; however, short term SO, peaks associated with these sources are
not anticipated since utility boilerstypicaly havetdler sacks and steady operating conditions. Thisranking
should not be relied upon exclusively since, for example, a Category B source located near a population
center might be more important than a Category A source in aremote location.

TABLE 3-2. EPA'S SOURCE CATEGORIZATION

Category A Sources Sulfite pulp and paper mills

Primary copper smelters

Aluminum smdters

Top 20% of petroleum refineriesin terms of projected SO, emissons

Category B Sources Kraft sulfate pulp and paper mills
Secondary copper smelters
Secondary lead smdlters
Remaining petroleum refineries
Iron and sted mills

Carbon black manufacturing
Portland cement manufacturing
Crude petroleum and natural gas extraction processes
Phosphatic fertilizer manufacturing
Indudtrid boilers

Sulfuric acid plants

Wet corn milling operations

Category C Sources Utility boilers
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Consderation of local SO, sources should not be limited to those categories identified in Table 3-2.
Knowledge of specific SO, sourcesin the areaiislikely to be of greater vaue.

3.2 Sour ce Evaluation

Once loca SO, sources have been identified, each should be evaluated to determineif it has the potential
to produce short-term SO, peaks. Thisisa process of elimination based on eva uation of the emissions
characteristics of gpecific sourcesand citizen complaints. Ambient air quality datamay aso be used during
this assessment. The end result should be a"short list”" of sources that may have the potentia to produce
SO, pesks. Evauation factors include:

Emissons
Fud
Processes

History of operation

OO O O O

Citizen complaints

Emissons - Sulfur dioxide emissions occur mainly dueto the thermal oxidation of sulfur during combustion
of sulfur containing cod and fud oil and from processng of natural ores and other sulfur containing
materids. Short-term emissions peaks have generally been found to occur due to mafunctions or upsets,

or during startup and shutdown of processes or emissions control equipment.

Both mgjor sources and smaller sources of SO, may need to be considered. A mgjor source of SO, may
not necessarily produce high short-term SO, eventssince steady operating conditionsor controls (including
high stacks) may effectively limit ground leved impacts. On the other hand, asource with lesser emissons
may be associated with frequent SO, peaks due to recurring process upsets or uncontrolled ground level

fugitive emissions.
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Fudl - For combustion sources, the type of fud or raw materia used and its sulfur content will haveamagjor
bearing onSO, emissons. Typicdly, about 95 percent of the sulfur contained in bituminous cod and fuel
oil will be oxidized to SO, during combustion. For sub-bituminous cod the fraction of sulfur convertedto
SO, is somewhat less. Naturd gas contains very little sulfur and its combustion typicaly does not
contribute sgnificantly to SO, emissions (AP-42 Chapter 1, Section 1). SO, emissons from other sulfur
containing materias such as naturd ores will depend on the specific sulfur content of the raw materia and
the process in which the raw materid is being processed.

Process - In generd, batch processes where emissions occur a discrete intervas are more likely to be
associated with short-term SO, spikesthan continuousprocesses. Sourcesutilizing ol der equipment (which
may be grandfathered from control requirements) may be morelikedy to cause high short-term SO, events
thansourcesusing newer equipment. SO, peaks may a so be associated with process or control equipment

that is subject to frequent mafunctions or upsets.

Higtory of Operations - A source with ahistory of mafunctions, upsets, or compliance problems may be

more likely to produce short-term SO, peaks than sources without such ahistory.

Citizen Complaints - Records of citizen complaints may be important indicators of sourcesthat may have

problems. However, citizens may not have the background or resourcesto correctly attribute acomplaint

to a specific pollutant or source.

3.3 Ambient Air Quality Data Review

Most exiging SO, monitors are not source oriented and most do not collect 5-minute data. However

avalable ambient air quality data should be assessed to support source evauations or help to identify
additiond areas of concern for the proposed IL program thresholds.
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Where 5-minute SO, measurements are available, the data may be examined directly for exceedances of
the proposed IL program threshold ranges (i.e., concern level of 0.6 ppm or endangerment leve of 2.0
ppm). If such exceedances are present and can be linked to a specific source, thereisa strong indication

of need for monitoring in support of the proposed IL program.

In most cases, only hourly SO, data will be avallable. EPA has andyzed available 5-minute SO,
monitoring data nationwide and devel oped peak-to-mean ratios that provide arough estimate of the peak
5-minute concentration associated with agiven hourly value (EPA September, 1994). To makenationwide
estimates of short-term peak SO, levels, EPA assumed an upper bound peak to mean ratio of 3-to-1 and
alower bound ratio of 2-to-1. For example, an hourly value of 0.25 ppm would give expected 5-minute

peak concentrations from 0.5 to 0.75 ppm.

It should be noted that the correlation between peak and mean vaues in the available data was not so
strong asto justify exclusive use of peak to mean ratios asthe basisfor concluding that specific sourcesdid
or did not produce high short-term peak SO, levels on the basis of one-hour values. Overreliance on peak
to mean ratios may risk underestimating peaks for some monitors and overestimating peaks for others.

However, peak to mean ratios do provide useful additiond information in support of aninitial assessment.

3.4 Assessment of Population Exposure

In order for an area to be of concern for the proposed IL program, there would hve to be population
exposure. Sincethethreshold leve isbased on hedlth effects during exercise, the activity of the population
when an exceedance occurs would aso have to be considered. There may be cause for concern if there
is a large population living in an area where exceedances are likely to occur; however, there is greater
concernif theimpact areaincludes|ocations such asparks, jogging trailsor playgrounds, where people are
likely to be exercisng. Equd attention should be given to dl populated areas to ensure respongvenessto
environmentd justice principles. Environmentd justice refersto the principle that the hedth and welfare of

dl citizens are to be protected equally. 1n some cases, those most affected by an environmental problem
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may be least capable of protecting themsalves, and therefore should not be overlooked when seeking to
remedy an environmenta problem. Environmenta justice concerns should be addressed in determining the
need for additional SO, monitoring in targeted aress.

The time when the exceedances occur, and their duration should aso be considered. In the case studies
prepared for the Regulatory Impact Analysis(RIA) that was prepared for the SO, NAAQS decision, there
was one ingtance (Case 6) where it was determined that exceedances occurred predominantly during
nighttime hours and that the risk to the population was therefore low and no action (other than continued
monitoring) was warranted. In another case (Case 7), the population in the impacted areawas smdl and
peaks were shown to last for very short intervals. Inthis case, it was aso concluded that the risk to the

public was low and that no further action was needed.

3.5 Impact Areas Assessment

Typicaly, the impact area of concern for the proposed IL program levels will extend no more thanafew
kilometersfrom the source. Thisisdueto dispersion, which makesit unlikely that SO, concentrationswill
remain high enough to be of concern beyond this distance. The impact area will extend primarily in the
predominant wind directions, but the effect of terrain (e.g., entrapment or valey flow) and local wesather
patterns (e.g., frequency of inversions) should be considered. During the initid evauation, aconsarvative

estimate of the impact area may be adopted and then refined as needed.

For amonitor recording a high SO, concentration, the impact areamay be taken as the area represented
by the monitor. Exiging SO, monitors located in urban areas typicaly represent middie (100 to 500 m)
and neighborhood (500 to 4,000 m) scales. In suburban areas, a SO, monitor would typicaly be
representative at the neighborhood scale. Some source oriented monitors Sited to record maximum
concentration may represent only amicro-scale area (up to about 100 meters).

3.6 Further Evaluation
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Theinitid evauation isintended to narrow down thelist of sources and impact areas where exceedances
under the proposed IL program may be aconcern. In many cases, it may be clear a this point thet there
isno need for additiona monitoring and no further actionisneeded. However, if theinitid evauation points
to an area or areas where there may be a problem, or if the available data do not adequately support
eimination of certain areas, then further evaluation would be needed. Table 3-1 (see above) indicates
severa genera scenarios where further evaluation may be required under the proposed program. In
generd, there aretwo types of evauation that could help to support adetermination of aneed for additional
monitoring: modeing and specid monitoring.

Modding - EPA has higtoricdly relied on digperson modding to predict ar pollution impactsfor avariety
of planning and regulatory purposes. However, available modds have not been vaidated for predicting
5-minute SO, concentrations and appropriate input data to support modeing of 5-minute SO,
concentrations may be lacking. Therefore, EPA does not support the use of modeling aone for this
purpose. However, existing EPA models may be used asatool in assessing the extent of impact areasand
for gting monitors in areas of predicted maximum concentration (FR March 7, 1995 pp. 12495).

Screening modes may provide a cost effective means to obtain conservative estimates of impacts.

Detailed modding studies can be expensive, and this cost would have to be balanced against the cost of
egtablishing monitors around suspected sources for the minimum period of two years.

Specid Monitoring - "Specia monitoring” is used here to refer to any type of measurements that may be
used to hep determinewhether thereisaneed for Siting additional monitors. Thismight includeasaturation
monitoring study or other form of limited ambient air monitoring. Saturation monitoring refers to
deployment of a number of portable monitors for a short-term study to determine the didtribution of
pollutant impacts over an area of interest. EPA has established arepository of saturation samplers, which
are capable of obtaining integrated bag samples for andyss. These samplers may be obtained on loan.
Lendingisgoverned by apriority system that considers participation in the repository, the amount and type
of assstance needed, availability of resources, and the applicability of study results to other aress.
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However, the samplers currently available do not have the capability to determine 5-minute SO,
concentrations. Once again, the cost effectiveness of such an approach would have to be evauated as

monitoring studies can be expensive.

Other options - Some sources have exigting continuous emissons monitors (CEMs). CEM datamay be
useful in establishing the likelihood of the source producing 5-minute SO, peaks. It may be necessary to
adjust data collection efforts since most CEMs store only hourly data. 1n addition, some sources operate
ambient SO, monitors, which may be able to provide additiond data for network review.
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Once it has been established that thereisaneed for additiona monitoring, suitable Stes should be sdected
and established. Asaresult of the network review, specific sources or groups of sources should have been
targeted for monitoring. The task, then, should be to select suitable monitoring Sites near these sources.

The overal objective for short-term air quality monitoring is to capture exceedances of the proposed 1L
program thresholds in areas where people areliving and working, and in particular where peopleexercise.
Once suspected areas have beenidentified and the need for monitoring has been established, then thetask
should beto find the optimum arrangement of short-term SO, monitorsin termsof both protection and cost
effectiveness. The generd processisillustrated in Figure 4-1. Each of these steps of this generd process
are discussed in the following subsections of this section.

The long-standing EPA guidance on optimum site exposure for SO, monitoring (EPA, 1977) Hill serves
as auseful guide. This guidance addresses Sting for source oriented monitoring around isolated point
sources in avariety of settings, however, it is primarily oriented toward siting to determine representative
concentrations for areas of various Sizes and pesk concentrationsin urban areas. For short-termair quality
monitoring, Siteswill typically be source oriented and designed to measure peak concentrations that could

occur in populated areas where people would engage in outdoor exercise.

4.1 Recommended Number and L ocation of Short-term SO, Monitors

EPA has suggested that, for an isolated source, 1 to 4 monitors may be needed under the proposed IL
program. Furthermore, in genera, these would be located &t the fence line and in the expected maximum

concentration area downwind of the source in the primary and secondary predominant wind directions.
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Figure4-1. Network Design Process for 5-Minute SO, Peaks
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Figure 4-2 illugtrates an example monitoring scenario. In this case, the predicted maximum concentration
areas for the primary and secondary predominant wind directions bracket a population exposure area (a
school). If the school werethe only population exposure sitein the area, then asingle monitor located near
the school could provide adequate protection. Thisisasimple case. For areas with severd contributing
sources, or highly developed and populated aress, the Stuation may be more complex and require
additiona monitoring Stes. Inevery case, experience and judgement is needed to sort out the complexities
and sglect monitoring Stes providing adequate protection.
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The predominant wind directionsare usualy determined by compiling representative wind datainto ajoint
frequency digribution, which may be plotted as awind rose. It is preferable to compile severa recent
years of data in the wind rose. On-dite wind data is preferred; however, data from a nearby Nationa
Wesather Service (NWS) station may be used. EPA's Technology Transfer Network (TTN) Support
Center for Regulatory Air Models (SCRAM) web site has NWS data and public domain software for
generating wind roses available for download (http://mww.epagov/ttr/scram).

4.2 Determining Maximum Concentration Areas

Maximum concentration areas are usudly identified using disperson modeling. EPA has developed a
number of disperson models which may be applicable.  The latest verson of the Industrid Source
Complex modd (ISCST3) is one of the most generdly applicable as it handles awide variety of source
and receptor configurations and meteorologica conditions. The moded also incorporates a screening
agorithm for usein complex terrain with elevated receptors. While the model can be complex to set up,
it may be effectively used for monitor siting purposes with smplified inputs to provide a conservative

screening andys's of maximum concentration aress.

Another gpproach would be to apply screening procedures contained in the EPA document " Screening
Procedures for Estimating the Air Qudity Impact of Stationary Sources' (Brode, 1988). A computerized
version of this (the SCREEN model) is available from the SCRAM web site.

It should be emphasized that obtaining reliable estimates of maximum concentration areas based on

modeling requires understanding and experience. Some of the condderations include;

C understanding and adequately parameterizing the meteorologica and topographical characteristics of
the area and their influences on loca wind flow and dispersion,

C underganding the gpplicability and limitations of the input data,

C undergtanding of modd applicability and limitations, and
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C obtaningaccurate and detailed quantitative descriptions of source characteristicsand emissonsrelated
to short-term peak SO, emissions.

Maximum concentration areas could also be determined using a short-term saturation monitoring study.
Idedlly, suchastudy would be conducted under worst case conditions and the monitoring network would
be designed to provide data for mapping the pollutant distribution over the area of interest. Asdiscussed
above, it may not be feasible to collect 5-minute SO, data using currently available saturation samplers,

however, longer term data could be of use in mapping out maximum concentration arees.

There are tradeoffs in deciding between the monitoring and modeing approaches. Modding dways
constructs anidedlized scenario which may not reflect real world conditions. In theory, monitoring should
providegreeter certainty; however, monitoring resultsareessentialy limitedto themeteorol ogica conditions
under which the study is conducted and it canbe difficult to implement atruly successful monitoring effort.
Both gpproaches contain uncertainties and can be expensive to implement properly.

Fortunatdly, in many ingtances, awell concelved screening analysi's can provide adequate certainty and it
is recommended that such ananaysisbe conducted at least asafirs gep. Evenif Sgnificant uncertainties
remain, the results from the screening analys's can be used to guide subsequent modeling or monitoring

efforts.

4.3 Deter mining Population Exposure Areas

An effective way to assess popul ation exposure is to place sources and predicted impact areas on amap
showing developed areas, residentia areas, schools, parks, etc. The USGS 1:24,000 scae (7.5 minute)
quadrangle sheetsareided for thispurpose. Scanned, digita versonsof thequadranglemapsareavailable
from USGS on CD-ROM in 1 degree blocks (64 quad shests).
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A maximum concentration region located in or near aresdential areaindicates a need for establishing a
monitoring Site. 1f amaximum concentration areas coincideswith aschool, park, jogging trail, or other area

where people engage in outdoor exercises, this area should be given top consideration for monitoring.

In cases where severa areas of potential population exposure to pesk SO, concentrations are expected,
several monitorsmay beneeded. Such areasmay be prioritized by determining the number of peoplelikely
to be exposed, and by ng the likelihood that exposure will occur when people are exercising.

4.4 Determining General Monitoring Areas

| dentificationof maximum concentration areas and popul ation exposurewoul d indicate genera areaswhere
a monitor should be sited. It would aso indicate the area of coverage or scale of representativeness
desired for the monitor. In most cases, the impact area for peak SO, episodes will be fairly small -
covering an area ranging from several hundred meters to a kilometer. This corresponds to micro and
middle scaes of representativeness in terms of Part 58, Appendix D network design criteria. Monitors
shoud be sted so that samples will represent, as closdly as possible, the appropriate scale of
representativeness.

Once the genera areas have been sdected based on the monitoring objective and representative scale,
probe siting criteriawould need to be addressed. SO, probe siting criteria are prescribed in 40 CFR Part
58, Appendix E and are designed to ensure that comparable data are obtained across different monitoring
dtes. Probe sting criteriafor short-term SO, monitors arethe same asfor genera SLAMS and NAMS

SO, monitors.

At this stage, the task of Siting a monitor becomes largely a matter of balancing practica and logistical
congderations (e.g., rights to use land, access, power, and security) againgt the monitoring objectives,
representative scae and probe sting requirements. It is often difficult to satisfy dl these objectives
smultaneoudy.
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4.5 Relocating Existing Monitors

In order to reduce the burden on States, EPA has proposed changesto Part 58 that would dlow existing
NAMS monitors to be relocated in support of the proposed IL program. Table 4-1 shows current and
proposed NAMS siting criteria

TABLE 4-1. CURRENT AND PROPOSED NAMS SITING CRITERIA.

Current Criteria

Urbanized Area Medium Low
Population Category High Concentration Concentration Concentration
> 1,000,000 6-10 4-8 2-4
500,000 to 1,000,000 4-8 2-4 1-2

250,000 to 500,000 3-4 1-2
100,000 to 250,000 1-2 0-1

Proposed Criteria

SO, Emissons Required Number
CM SA/M SA Population (tons per year) of Monitors

> 1,000,000 >200,000
100,000-200,000
0-100,000

w

200,000-1,000,000 >200,000

100,000-200,000

20,000-100,000
<20,000

50,000-200,000 >100,000
20,000-100,000
<20,000

oOFr N OFr NW =N
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Based on this, EPA has estimated that up to two thirds of existing NAMS monitors could be relocated, if
necessary, to support the proposed IL program. Asapractica matter, it isunlikely that thislarge anumber
of monitorswill, in fact, be relocated if the revisions are adopted as proposed.

Once the minimum number of NAMS monitors has been figured under any revised requirements, the
remainder would represent the number of monitors that could be relocated.  Sdlecting which specific
monitors to relocate would depend on the role of the monitor in the network and the need to maintain

monitors to provide trends data.

Whether amonitor is important to retain for trends purposes could be determined based on areview of
higtorica data, including the concentration levels over thelast 2 years. If the historical data record shows
atrend which is of interest, and medium concentration levels, then the monitor should be retained in the
exiging network. Certainly, amonitor showing an increasing trend should be retained; however, in most
cases around the country, NAMS monitors are showing decreasing trends. If a trend appears to have
stabilized, and monitoring further decreasesis not of interest, then such amonitor would be acandidate for

relocation.

4.6 Refitting Existing Samplersfor 1L Program Monitoring

EPA has surveyed manufacturers of SO, monitors and believes that most existing monitors can be refitted
for 5--minute SO, monitoring. The necessary changes to exigting monitors haveto do with responsetime,
gpan and data recording.

EPA recommends that monitors used to measure 5-minute SO, concentrations have a 2-minute or better
response time. Most current monitors are set up for recording hourly averaged vaues and have longer
response times. In addition, EPA recommends that the concentration range span 0 to 2.0 ppm. Most
current equipment has range settings of 0 -1 ppm or 0-5 ppm. Depending on the make and modd of the

exiging monitor, meeting these new recommended specifications could require increasing the sample flow
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rate, changes to dectronic circuitry, software modifications, or other minor changes or adjustments.
Cdlibration procedures would be modified to span over the new range. Findly, modifications to the data
recording, transmission and storage hardware or software may be needed to handle the 5-minute data.

In addition to traditiona point samplers, EPA has stated that open path monitors are another option for
short-term SO, monitoring. UV-DOAS open path monitors are an equivaent method for SO, and could
therefore be used in SLAM SNAM S monitoring networks. Open path monitors have rapid response and
may be spanned over the required range. One advantage of an open path monitor isthat the measurement
can capture potentialy high SO, concentrations occurring anywhere dong the monitoring path, providing
protection over alarger area than a point monitor can. One disadvantage is that the path-averaged SO,
concentrationrecorded by the open path monitor may fail to capture ahigh concentration that occurs over
ardatively amdl area of the beam. States considering the use of an open path monitor should consult the
EPA guidance document entitled "Recommendationsfor the Use of Open-Path and Fixed-Point Monitors
for Determining Ambient SO, Concentrations.” This guideline document outlines the procedures for how
to orient the open path anadyzer with respect to different SO, source types once the general Site location
has been sdlected. The document aso suggests that concurrent monitoring of SO, may be useful when
assessing potentia short-term (5-minute average) SO, source related impacts at source-oriented micro-

to middle-scale sites.
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Once the number and location of monitors that would need to be established is determined, the next step
would be to determine the costs associated with the establishment of the monitoring network. Thiscan be
accomplished by using the information contained in the EPA guidance document " Guidance for Estimating
Ambient Air Monitoring Costs For Criteria Pollutants and Selected Air Toxic Pollutants,” published in
October 1993. However, because specific monitoring costs for the proposed IL program were not
addressed in the guidance manud, some adjustments to the costs included in the guidance manua may be
gppropriate. In addition, other costs, specific to monitoring for 5-minute concentrations may be incurred.
These can include codts resulting from making modifications to the monitor and data acquisition system to
measure 5-minute concentrations. 1n cases where the State or loca agency decides to relocate existing
monitors to meet the proposed IL monitoring requirements, additiona costs associated with dismantling
of the exigting station will o be incurred. This section presentsinformation that will dlow ar agenciesto
estimate costs associ ated with short-term SO, monitoring generally, and would dso dlow them to estimate
costs associated with meeting the proposed IL program monitoring requirements.

The costs associated with short-term SO, monitoring will vary depending on the number of assessment
areas that need to be monitored, the number of monitorsthat a State decidesisneeded for each area, and
the approach that the State decides to use to meet the proposed IL program monitoring requirements.
Since the number of monitors used and the number of areas to be monitored could vary from agency to

agency, the cost information is presented on a per monitor basis.

In addition, four general cases are presented that represent the four different gpproaches that could be
employed to meet the proposed IL program monitoring requirements. These four cases consst of the

following:

Casel- The State or local agency decidesto relocate an existing monitor(s) to an existing monitoring
gte.
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Case?2- The State or local agency decidesto relocate an existing monitor(s) to anew monitoring Site.
Case 3 - The State or local agency decidesto deploy anew monitor(s) at an existing monitoring Site.

Case 4 - The State or local agency decides to deploy a new monitor(s) a a new monitoring Ste.

In this manner a State or local agency could use the cost information presented for the Case that best
matches the approachthat the agency selectsfor short-term SO, monitoring. The costs presented for that
Case can then be scaled up to correspond to the number of monitorsto be used at the monitoring Site. For
example, if an agency dectstordocateatota of 3 existing monitorsto an existing monitoring site, the costs
presented for Case 1 would need to be increased by a factor of three. If the agency elects to establish
multiple monitoring Sites, the costs would increase in direct proportion to the number of monitoring Sites
established. For example, if an agency decides to reocate existing monitors to two different monitoring
sSites, the costs for Case 1 would need to be counted twice (once for each site). In addition, the costs for
each ste would need to be scaled up to correspond with the number of monitors to be deployed at each
gte. By following this guidance and the costs presented in this section, the State or local air agency will be
ableto devel op areasonable estimate of the costs associ ated with establishing or expanding short-term SO,
monitoring. Theagency may aso usethisinformation to assist in sdecting aspecific gpproach by examining
the relative costs associated with each gpproach.

Based onthe cost monitoring guidance document referenced above, cost estimatesfor monitoring networks
are outlined for eight generd monitoring activities. These eight activitiesare (1) network design and siting,
(2) gation ingdlation, (3) sampling, (4) analysis, (5) maintenance, (6) data management and reporting, (7)
quality assurance/qudity control (QA/QC), (8) management and supervison. The applicability of each of
these activities to implementation of the proposed IL monitoring program is a function of which caseis
sdlected. For example, Case 1 (relocating existing monitorsto an existing site) would not incur any costs
for a SO, andyzer Sncetheandyzer hasbeen previoudy purchased. In addition, sncethe costsestimates
for the proposed IL program areincremental costs (i.e., coststhat would beincurred over and beyond the
current costs associated with running the existing monitoring network), Case 1 would aso not incur any

costs for sampling and analys's, data management, quality assurance and supervision. These cods are
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currently being incurred as part of operating the existing monitor that would be relocated and would not
be additional coststhat would beincurred under aCase 1 situation. Table5-1 presentsaligting of the eight
genera monitoring activities and identifies which cases would incur additional costs as a result of
implementing the proposed IL monitoring requirements.  Table 5-2 gives a listing of costs for each
monitoring activity for continuous monitoring for SO, . These codts are directly from the cost monitoring
guidance document and have not been adjusted to account for inflation snce 1993 (the date of the cost

guidance manud).

Based on the gpplicability matrix (Table 5-1) and the cost matrix (Table 5-2), the following are the
estimated total costs on a per monitor basis for each Case as defined above. These codts reflect both
one-time capital expenditures, and annuaized operation and maintenance costs. Capitd expendituresare
annudized over the gppropriate amortization periods and summed with the annua operation and
maintenance cogis to give an average annudized cost over the lifetime of the monitoring system (assumed

to befive years). Assuch, the following costs represent per monitor annualized codts.

Casel $3,000

Case 2 $22,000
Case 3 $47,000
Case 4 $66,000

Thesearerough gpproximationsthat reflect theassumptionsand cond derationsthat wereincorporated into
the monitoring cost guidance manua. As such, air agencies should evaluate additiond factors when
estimating the total costs associated with establishing or expanding short-term SO, monitoring. One of
these factors is recognizing the assumptionsthat were used in devel oping the cost estimatesincluded inthe
cost manua. For example, network design activities are performed on a network basis as opposed to a
per monitor basis. Nevertheless, the monitoring cost manua bases the network design costs on a per
monitor bass. Five monitoring Sites per network is assumed, so network design costs for networks that
conss of fewer siteswould be higher while costs for the design of networks with more than five Sations
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would be less. These types of quditative judgements should be applied when estimating the costs of
establishing or expanding short-term SO, monitoring.

In addition, these costs are in calendar year 1993 year dollars. A State may consider escalating these
dollars to present day dollars to account for inflation over the past 6 years. Based on the GDP Implicit
Price Deflator Index for 1999, published by the U.S. Department of Commerce, the per monitor costs
listed above should beincreased by 15 percent to estimate per monitor annuali zed costs adjusted to present
day (1999) dollars.

Other qudlitative factors that need to be consdered when estimating monitoring codts for establishing or
expanding short-term SO, monitoring depend on the approach selected. For example, Cases 1 and 2
would require the dismantling of the existing monitor for rocation to the new IL monitoring Ste. Thisis
acod that is not addressed in the cost guidance manud. A rough rule of thumb to apply isthet the effort
to dismantle a monitor is the same as the codts to ingal that monitor. Based on this assumption, it is
reasonable to assumethat the cogtsin the guidance manua for monitor ingtalation roughly approximatethe
codsfor dismantling the monitor. These dismantling costs should be added to the costs presented above
to obtain a better estimate of the costs associated with meeting the proposed IL monitoring requirements
when an existing monitor will be relocated.

Other factors that should be addressed are the costs associated with making modifications to the monitor
and the data acquigtion system for measuring 5-minute concentrations.  This can include modifying the
monitor and changing therangesin the dataacquisition system for 5-minute monitoring. Thisisnot amgor
effort, but will involve afew hourslabor and the cost of the gpan gas. Modificationsto the monitor will dso
need to be made to shorten the responsetime. However, these modifications are afunction of the pecific
monitor that isbeing used. The state or loca agency should contact the monitor manufacturer to obtain an
esimate of these costs. In generd, these costs should be rdatively minor. At a minimum, these costs
should be factored into the estimate of the costs for establishing or expanding short-term SO, monitoring.
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TABLE 5-1. APPLICABILITY OF MONITORING ACTIVITIES

Cost Elements Casel Case 2 Case 3 Case 4
Network Design
Network Design Study X X X X
Site Sdlection - X - X
Site Installation
0O, Analyzer - - X X
Multi-gas Cdlibrator - - X X
Zero Air Supply - - X X
Ambient Air Intake Manifold Assembly - - X X
Data Logger - - X X
Strip Chart Recorder - - X X
Power Drop - X - X
Land/lease - X - X
Procurement - X - X
Shelter - X - X
Optiona Shelter Equipment - X - X
Site Preparation - X - X
Equipment Ingtdlation X X X X
Sampling and Analysis
Supplies - - X X
Utilities - - X X
Routine Site Vidts - - X X
M aintenance
Spare Parts/supplies - - X X
Remedial Repairs - - X X
Routine Maintenance - - X X
Data M anagement
Data Acquisition/Processing - - X X
Data Reporting - - X X
Data Validation - - X X
Quality Assurance
Multi-gas Cdibration/Audit System - - X X
Audits - - X X
Routine Cdibrations - - X X
Coordination/mplementation - - X X
Traning - - X X
QA Plan Preparation - - X X
Supervision
Planning/Coordination - - X X
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| Supervision/Review

X

X

TABLE 5-2. COST ESTIMATESFOR CONTINUOUS MONITORING

OF SULFUR DIOXIDE

Cost Elements Labor Hours Cost ($)
Network Design
Network Design Study 40 2,280
Site Sdlection 24 792
Site Installation
SO, Andyzer 9,300
Multi-gas Cdlibrator 3,600
Zero Air Supply 3,000
Ambient Air Intake Manifold Assembly 1,280
Data Logger 2,100
Strip Chart Recorder 2,300
Power Drop 350
Land/lease 1,500
Procurement 8 288
Shelter 8,700
Optiona Shelter Equipment 4,000
Site Preparation 3,000
Equipment Ingtallation 528
Sampling and Analysis
Supplies 400
Utilities 960
Routine Site Vidits 52 1,716
Maintenance
Spare Parts/supplies 500
Remedid Repairs 16 528
Routine Maintenance 20 660
Data M anagement
Data Acquisition/Processing 26 936
Data Reporting 24 1,008
Data Vaidation A 1,428
Quality Assurance
Multi-gas Cdibration/Audit System 7,200
Audits 672
Routine Cdlibrations 26 858
Coordination/Implementation 12 600
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Cost Elements Labor Hours Cost ($)
Traning 1,008
QA Plan Preparation 20 840
Supervision
Planning/Coordination 32 1,600
Supervison/Review 32 1,600
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SECTION 6.0
CONTINUED MONITORING AND WAIVING MONITORING REQUIREMENTS

Once monitoring Sites are established, they should be operated for aminimum period of 2 yearsin order
to monitor the range of SO, peaks that might occur due to changing conditions such as source operations
and meteorology. After this 2-year period, monitoring could be discontinued if dataiindicate that the risk
of exposures to SO, peaks over the proposed IL program threshold is sufficiently low. This should be
addressed by the State air agency on a case by case basis. The following scenarios areilludtrative.

No exceedances of proposed IL program thresholds are recorded during the 2-year period. Monitoring
could mogt likely be discontinued; however, congderation should be given to relocating the monitor if a
network review indicates that exceedances in another location are till possible.

A minima number of exceedances are recorded, or exceedances occur during times when the risk of
exposureislow. Overdl risk to the public islow asindicated by the IL program monitors. Monitoring
could be discontinued; however, anetwork review should be conducted in support of thisdecison. If the
network review indicates apossibility of an increased number of exceedances, or during times of eevated
risks of exposure, monitoring should be continued.

Exceedances are recorded early in the 2-year period; however, actions are taken at the source which
prove to reduce the number of exceedances. Monitoring should probably be continued for at least 2 years

after the date when the corrective actions occurred.
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